Introduction -Tribal Environmental Public Health
The environment, particularly, land and water, play a powerful role in sustaining and supporting American Indian and Alaska Native communities in the United States. Not only is water essential to life and considered -by some Tribes -a sacred food in and of itself, but environmental water resources are necessary to maintain habitat for hunting and fishing. Many American Indian and Alaska Native communities incorporate locally caught traditional subsistence foods into their diets, and the loss of access to subsistence foods represents a risk factor for food security and nutrition status in indigenous populations. 1 Negative health outcomes, including obesity, diabetes and cancer, have accompanied declines in traditional food use in indigenous communities throughout the United States. 2 This paper will outline the legal and policy framework related to Tribal water rights, with a particular focus on the environmental public health impacts of dam construction in Indian Country. The paper will spotlight three distinct projects -the Dalles Dam on the Columbia River, the Elwha River Dams on the Elwha River, and the Pick-Sloan Missouri River Basin Program -to highlight impacts related to health and well-being, water rights, and land use.
Tribal Water Rights -Legal Foundation
The primary legal foundation for Tribal water rights is the reserved rights doctrine, a doctrine established by the Supreme Court in Winters v. United States in 1908. 3 The reserved rights doctrine holds that the United States, in reserving reservations lands for Tribes, also reserved by implication access to water to fulfill the purpose of the reservation. 4 The Supreme Court has upheld this doctrine in subsequent cases stating that " [t] he Court in Winters concluded that the Government, when it created that Indian Reservation, intended to deal fairly with the Indians by reserving for them the waters without which their lands would have been useless…. We follow it now and agree that the United States did reserve the water rights for the Indians effective as of the time the Indian Reservations were created." 5 In addition to the Winters decision, some Tribal reserved water rights may be based on the Supreme Court's decision in United States v. Winans, in which the Court protected the Yakima Nation's 1859 treaty rights to hunt and fish off-reservation on the Columbia River. 6 While Tribal water rights are based on federal law, state law is a factor in water rights adjudications due to allocation of water to Tribes vis-à-vis other state and private actors and the enactment of the McCarran Amendment. 7 The McCarran Amendment allowed for the United States to be joined into state stream adjudication proceedings, waiving U.S. sovereign immunity, to determine water rights amongst multiple parties, including holders of federally reserved water rights. 8 The Supreme Court held in 1971 that the federal government could be joined in state stream adjudications to represent its interest in reserved water rights. 9 Tribes have the opportunity to rely on the federal government to represent their interests, intervene in adjudication proceedings directly, or negotiate their water rights outside of these proceedings. 10 In the western United States, the primary water allocation regime is the doctrine "prior appropriation," where water claims are based on the seniority of the water rights -"first in time, first in right;" while in many eastern states, riparianism, a system based on land ownership, is the primary regime for water allocation. 11 The prior appropriation system is the only state system against which Indian reserved water rights have been adjudicated. 12 Federally reserved Indian reserved water rights can be asserted at any time, cannot be lost by nonuse, and are assigned priority dates based on the date for the establishment of reservation. 13 Because of this, "Indian rights are generally prior and paramount to rights derived under state law." 14 
Dam Construction and Tribal Environmental Public Health
Dams have played a major role in water and energy management on Tribal lands throughout the history of the United States, and constitute major sources of water for drinking, irrigation, and electricity. Dams have well-known environmental impacts on surrounding habitats, including inundation of the terrestrial environment upstream of the dam; impacts on river temperature; changes in nutrient and toxin concentration along the river; and increasing erosion and sediment deposition. 15 In several cases, the environmental impacts of dam projects have resulted either in the displacement of American Indian communities from their traditional lands or dramatic ecosystem changes which reduce or eliminate subsistence livelihoods and the availability of riparian and terrestrial wildlife as food sources. 16 Decreasing reliance on traditional sources of food is related to increasing prevalence of food-related diseases, such as diabetes. 17 Compulsory displacement typically has a negative effect on health outcomes in Tribal communities, particularly in vulnerable populations such as children and the elderly. 18 The Dalles Dam on the Columbia River, the Elwha River Dams on the Elwha River, and the Pick-Sloan Missouri River Basin Program serve as examples of dams with significant impacts to tribal environmental public health.
The Dalles and Elwha Dams -Impacts to Tribal Hunting and Fishing Rights
The Columbia River basin has been home for several American Indian Tribes for thousands of years. Treaties were established in 1855 that reserved the rights to fish, hunt, pasture livestock, and erect temporary buildings along the river. When the Dalles Dam was introduced to the Columbia River eight miles downstream of Celilo Falls in 1957, the fisheries and land surrounding Celilo Falls were submerged in under a day. A cash settlement was negotiated with the Tribes to compensate for the loss of fishing sites, but the sites themselves have never been recovered and the Dalles Dam still stands. 19 In contrast, the ongoing deconstruction of the Elwha River Dams represents the largest dam-removal project ever undertaken by the National Park Service of the United States. 20 Prior to the erection of the Elwha Dams, Elwha River housed large runs of 10 different species of salmon. After the dams' completion, the only significant runs of fish were produced in hatcheries located below the dams. In the 1980s, local agencies began re-evaluating the environmental impacts of the dams and considering options for facilitating fish passage. 21 This paper will outline the legal and policy framework related to Tribal water rights, with a particular focus on the environmental public health impacts of dam construction in Indian Country. The paper will spotlight three distinct projects -the Dalles Dam on the Columbia River, the Elwha River Dams on the Elwha River, and the Pick-Sloan Missouri River Basin Program -to highlight impacts related to health and well-being, water rights, and land use.
The first specific call for dam removal came in 1986, when the Elwha Tribe advocated for dam removal based on the spiritual value that the river held to the Tribe, the injustice of the original construction of the dams, and a belief that the salmon would return if the dams were removed. Its call was followed shortly after by advocacy by environmental groups and further research on the possible impacts of dam removal on salmon populations. The efforts eventually led to a 1992 act mandating the full restoration of the fisheries and ecosystem, which was found to necessitate removal of the dam. 22 
The Pick-Sloan Missouri River Basin Program -Impacts to Tribal Land and Water Rights
The Pick-Sloan Missouri River Basin Program is the largest reservoir system in North America. Historically, it began as a combination of two plans and two departments: (1) the U.S. Army Corps of Engineers (headed by Brig. Gen. Lewis Pick), which emphasized flood control and navigation for barges and boats; and (2) the U.S. Bureau of Reclamation (headed by William Sloan), which emphasized irrigation, hydroelectric power, fish and wildlife habitat, and recreation.
In 1944, Congress passed the Pick-Sloan Flood Control Act. While its purpose was to promote the flood control, navigation, energy development, and irrigation of water within the rivers of the United States through dam and levee construction and modifications, the Act authorized dam development along the Missouri River Basin and condemned Tribal lands for the development of the Oahe Dam and Reservoir. 23 The River Basin project called for almost 100 reservoirs to be built with hundreds of miles of levees and floodwalls throughout the basin. In total, the project built over 50 new dams and lakes throughout the basin.
When water systems like the Missouri River Basin are disrupted, Tribes are particularly vulnerable to environmental resource loss and relocation due to low-average socioeconomic conditions, a high proportion of people in rural areas practicing subsistence lifestyles, and political marginalization. 24 The resulting impacts of the Pick-Sloan River Basin project on Tribes underscores this vulnerability. Over 550 square miles of Tribal land in North Dakota, South Dakota, and Nebraska were destroyed. Approximately 900 Indian families were dislocated.
Opportunities exist to advance legal and policy interventions in this arena. In the early 1980s, Tribes whose reservations on the Missouri River had been adversely affected by flooding caused by the construction of the Pick-Sloan project dams began to seek additional compensation. Between 1996 and 2002, federal legislation established tribal recovery trust funds totaling over $385 million in compensation for reservation infrastructure lost to federal dam projects. 25 
Conclusion
As awareness increases of the potentially negative impacts of dams on Tribal lands, health, sovereignty, and riparian ecosystems, the public has called for dam removal in recent years. The environmental public health impacts of U.S. dams have been wide-ranging, particularly in cases resulting in compulsory Tribal relocation. For Tribes, areas of particular concern may be changes in traditional land use patterns, such as subsistence hunting and fishing, and loss of infrastructure and traditional lifestyle. Additional research may help to provide frameworks to evaluate both the full effects that dams have had in Indian Country, and the potential for legal and policy interventions to restore tribal environmental health.
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